43 6 ( ) Vol 43 No. 6
2004 11 ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2004

ST /N AR o0 28 I 2 f Bl ) R G 2

R, THR', OH af
(1. o LAFHRRFRIFER, & hh 528000
2. Sy IKRFH HAAFEIREF R, T A T I 510640)

. TM921. 2 . A . 0529-6579 (2004) 06-0102-04
. LEM
. PID . 120 . 120°,
2 2 600 2
N ia + ib +
D le — 0,
, A B
. (
) .
(ANN)
' 2
2.1
1 [ '
IGBT X )
TLP250 IG BT . 2 . 3 u, e, e; 6
* . 2004— 04— 01
(020118); (11999267);
( 0003012B)

(, 1965 ). R ; E-mail: lixk @fosu edu en



6 103
; Igo )
LA 5
r FL a (3
”‘ ko o
L ) rr‘{TEu,_‘é#T_l
—[H 1 2
JEEIY - J - _( 9 Gm)
7l 74 e — 2
bl F o [ LA ap
T‘P b EmE—s
M=y ,
gl 11 7 % 1 M
{EEEH o(k+1) =
o(k) + a(k)[(1—MD(k) +MD(k—1)]
1 . a( k) . NEESH
Fig 1 Block diagram of system
. D(k) &k . D(k) =—
U
Jar( k)
o k)
2 2 2 2
Fig 2 The topology of network a( k) 25a(k— 1), , - = sign [D( k) D(k—
D].
3
o= u,00==¢e,03 = e, 0(t) =0, i=1,2,3 3
6 31
[45]
1o ( EWﬂo, +0,, i=1,2,3 x( 1) . (CWT)
1 t— T
0u(1) = fil ny(1)], j= 1.2, -6 TG0t = E]xo v | e
! W =1w|L], T
a a
t) — ZW?/OZ] + 6’; j = 1 2 6 \I]*( t)
0s(1) = fal ms( 1)] ,
. tO ’
logsig moid , trnsig moid to Lipschitz o
v ° CWT (X) Qp, to
= . S . Q 0
fi(x) = log sig( x) T exp(— ) 1 ) . .
Lipschitz
f(x) = tan sig( x) = o220
2L X an sig 1 +exp(—2x) ) ’ a
2.2 a; =— 0.20,
, a=2"(j= 1,23,
) , 32

x( 1) (DWT)



104

W]}i (jmi, k)

) 43
WT.(j, k) = Jx(z) T (1) di (4) o
t— 2kT, o ( )
! _
. Y = EW‘TO () . .
Daubechies . ) )
(1) 7 (5) | WT7 () | W
WT«(j, k) k o
. (@) , W (j, k) , | WIz, (jnzs) | CWT
Ji (@ Y k(1) (CWT
) | ).
VkTo< tr ’
E[ WT5 (j, k)] << B[ WTu(jr. k)] .j # )
x( 1) Qe () 4
O] Jie . .
M atlab -+ Simulink
x(t) ity . Dx( ) PID
’ WTr(jlv k) )
WI:(j1, k) ; 15 kW; 75
x(1) N “m; 3 000 r hin; 6 A;
3.3 1.31X 10 ° kghm’; 19. 25
ms; 0.34 0, 3. 257 mH.
3a PID
, 3b PID t=0.3s
’ 4a
s 4h
t=0.15s
[6]
Zi( 1) , PID
(D Zi( 1)
DWT, (a) )
. o 2000 ool =
WTZI (]’ k) ] = Oo 17 27 ) 1500 /"‘—~—___‘ 0o : T —— _d__,_._{
mas KW (1 01) wo
’ ’ 500 I‘ 800
_( ) 0 ! 4 400
WTZ{, (Jmi, k) o -500 ol - _J
(3) CWT WTZ[ (]m,k) 0 01 02 03 04 05 0 01 0z 03 04 05
CWT 3 PID
, CWT | WTZi(jm,_‘k) | Fig 3 Speed waveform based on PID control
. (a) H
( ): WEz, (n: ) () =03s
| W, (ju,s) | CWT
s | WT‘Z[ (jmi. k) | 5
Lipschitz a >— 0.20 ,
| WDi(jn1i.k) | ’



6 : 105

(a) (b)
1600 -
1600
1200
1200 [1] , ,
800
800 []. ( ), 2002, 41(2): 37
400
400 | -
0
ol- [2 ) ,

1 LT L2 13 14 15 ¢ 01 ©2 03 04 05 7. ,2000, 33( 1): 25— 28.

4 [3] AHMED R, KOTARU R. Neural netbased robust controller

Fig 4 S peed waveform based on ANN control
(a)
(b) =015s

design for brushless de motor driveq J] . IEEE Transaction on

Systems, Man, and CyberneticsPart ¢: Applications and
Reviews, 1999, 29( 3) . 460— 474.
[4 . , .
[J. , 1998, 24(3). 301— 303.
’ [ RACZ A, PAZSIT 1. Diagnostics of detetor tube impacting
> with wavelet techniquesannals of nuclear energy[ 79 . 10—
DEC— 97, 387—400.
[ PUNEET G,GOKSEL D, STERGIOS I. Roumeliotis, Fault
o Detection and Identification in a Mobile Robot Using Multiple
Model Estimation and Neural Network[ J] . IEEE Intemational
Conference on Robotics and Automation, 2000, 22— 28
2302— 2309.

Design of Brush L.ess Motor Servo System Based on Wavelet and ANN

LI Xian xiangl, LUO Zhong iiangI , XIAO Hongjun2
(1. Engineering School, Foshan University, Foshan, Guangdong 528000, China;
2. Department of Automatic Control Engineering, South China Universityof Technology, Guangzhon 510640, China)

Abstract: Based on artificial neural network (ANN) and wavelet transfom, a new approach of brushless DC motor
sewvo system is presented with three Jayer forward artificial neural netwoik. The approach is designed to train and replace
network parameters indine using a gradient descending error algorithm. The work and fault states of brushess DC motor
are detected, in which the time frequency characterigtics of discrete wavelet transform (DWT) and the principle of signal
edge detecting of continuous wavelet transforn (CWT) are used. The simulation result shows that the system using the
appoach has very good dynamic and satic performances, it is sensitive to fault and robust to noise, and it has a vast
applying prospect.
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